I PROPOSE to approach this medical commentary from the viewpoint of a practising physician rather than attempting an academic integration of the subject. As is obvious from .the excellent papers we have heard, there has been substantial and exciting progress in our understanding physiologically and clinically of the small intestine. Nevertheless, one must admit at once that the small intestine remains an occult area, unlit by any endoscopy lights, difficult to intubate and sometimes poorly visualized radiographically. However, by patience and skill, one can do much to locate and identify organic disease of the small intestine. What we are less successful at doing is to unravel the subtle disorders of function which, no doubt, contribute to the so-called functional and nervous dyspepsias and the non-specific diarrhoeas. Nevertheless, progress continues-already the secrets of the small intestine are being broadcast from little capsules containing minute transistor wireless sets and recording changes in pressure and pH. Within reasonable time, such diagnoses as enterospasm will either be substantiated by special motility tracings or refuted.
The small intestine intrudes into the clinical picture in considering such problems as steatorrhcea, chronic diarrhoea, abdominal pain, unexplained alimentary bleeding and anemia, and I propose to consider each of these in turn.
STEATORRHCEA
In this country steatorrhoea is the main clinical syndrome of malabsorption from the small intestine. I propose to discuss first the basic mechanisms leading to the development of steatorrhcea and then to review some of the clinical syndromes associated with it.
Malabsorption from the small intestine can be due to four mechanisms often closely interwoven:
(a) Inadequate mixing of food and intestinal secretions. (b) Diminished supply of biliary and pancreatic secretions. (c) Disorders affecting its secretory and absorptive efficiency.
(d) Abnormal bacterial activity in the small intestine with competition for essential nutrients.
Inadequate Mixing of Food and Alimentary
Secretions The loss of gastric digestive secretions which occurs, for example, in Addisonian anoemia, is of no consequence to the digestion of food and the small intestine deals very adequately with the breaking down and absorption of nutrients. This reminds us that the hopper function of the stomach is of primary importance. It acts as a reservoir permitting orderly emptying into the small intestine and the orderly and persisting stimulation of the pancreatic and biliary secretions. It is probably this loss of hopper mechanism which is the primary cause of the malabsorption in the intestine associated with partial gastrectomy and particularly with total gastrectomy. There is failure of co-ordination; put simply-bile and pancreatic secretions chase the food down the intestine instead of meeting and merging with it. It is likely that the loss of effective pancreatic function plays a major role in the steatorrhoea and resulting weight loss after the Polya type of partial gastrectomy.
Diminished Supply of Alimentary Secretions
This will naturally follow any extensive disease of the intestine, but may be a primary failure of a single constituent of a digestive juice or of an entire gland.
Steatorrhoea has been described due to a failure of bile salt production only and it is possible that some other cases are associated with a primary loss of a single component of the digestive juices. Alternatively, there may be the loss of a main contributor such as the pancreas. It is to be noted how very much better the body tolerates the loss of one component of digestion. Thus a patient with pancreatic deficiency may have tolerable health whereas an individual with adult coeliac disease with a lesser degree of steatorrhcea may be profoundly crippled.
Another particularly interesting mechanism has recently been noted in my department by my colleague, Dr. W. H. J. Summerskill, who found steatorrhoea associated with gross gastric hypersecretion of acid. This caused a very striking reduction of pH in the duodenum and upper part of the jejunum and the remarkable degree of acidity must have inactivated the pancreatic enzymes in the upper few feet of the small intestine. Peptic ulceration, especially when atypical in site in the duodenum and upper jejunum and associated with steatorrheea, can be explained on the basis of the Zollinger-Ellison syndrome with a non-insulin-secreting pancreatic adenoma which in some, at present unexplained, way causes a gross and persisting hypersecretion of acid.
Disorders Affecting Secretary and Absorptive Efficiency
Malabsorption must clearly follow if there is insufficient absorption area of small intestine. This can be due to surgical extirpation of intestine, short-circuiting of intestine either iatrogenically or by nature producing an internal fistula which can happen from inflammation of a diverticulum of the intestine or from perforation of a stomal peptic ulcer. Effective absorption from the intestine must be reduced if the mucosa of the intestine is damaged by a disease process, or if local disease of the small intestine causes a hold up. So-called idiopathic steatorrhoea has now been shown conclusively to be associated with diffuse atrophic changes. Widespread mucosal changes from other diseases such as Whipple's disease with mucopolysaccharide infiltration, amyloid disease, and lymphosarcoma can all lead to gross loss of small intestine function. Localized disease of the small intestine can cause delay in the passage of intestinal contents and this seems to impair absorptive efficiency, over and above the loss of the damaged portion of the intestine. This is the case with Crohn's disease, tuberculosis, simple stricture of the intestine or an annular carcinoma.
Abnormal Bacterial Activity
The final mechanism is the disturbance of intestinal function from the presence of an abnormal bacterial flora associated with the presence of a stagnant loop or pouch in the intestine-the "blind loop" syndrome. The same mechanism operates in causing the steatorrhoea associated with gastrocolic fistula. The "blind loop" syndrome mechanism contributes to the malabsorption after a Polya partial gastrectomy, in multiple diverticulosis of the intestine and in patients with Crohn's disease treated by shortcircuiting procedures.
I propose to give a short clinical commentary on the various causes of steatorrheea as they relate to the small intestine. Patients do not often come with a clearly established diagnosis, and sorting out the causes is one of the fascinations of clinical practice.
Dr. M. Shiner has discussed the semantic problems concerning the use of the term "idiopathic steatorrhoea". Cooke (1958) prefers the term "adult coeliac disease" but this may be only one subdivision and it may be preferable to retain the term "idiopathic steatorrhaea", recognizing that it may contain several subgroups which may be split off when they are clearly established. Idiopathic steatorrhoea in its florid form is easy to recognize but even then one must exclude the secondary causes. The diagnosis has got to be considered not only when the stools are pale, bulky and offensive, and with continuing diarrhoea and weight loss, but also when there are intermittent bouts of loose stools or watery diarrhoea lasting for a few days and recurring several times a year and with relapses precipitated by some nervous or physical strain or by an unusually fatty meal. Constipation may exist between such attacks, intermittent nausea and vomiting may be a main feature and as gastric stasis may occur pyloric stenosis may be misdiagnosed. The diagnosis must be considered again often in the absence of any significant diarrhoea in patients with unexplained anaemia, unexplained cramps or tetany, or a bleeding tendency due in fact to deficient absorption of vitamin K. Again the clinical picture of Addison's disease with weakness and skin pigmentation may be closely mimicked by idiopathic steatorrhoea.
The diagnosis of "idiopathic steatorrhoea" rests on the demonstration of increased fat excretion by three-day stool estimations and finding more than 6 grams a day on a normal dietary intake. The diagnosis is confirmed by the demonstration of a histologically abnormal jejunal mucosa and a usually good response to gluten-free diet. The critical investigation is the finding of gross histological changes, and I have been fortunate in having the assistance of Dr. Shiner in studying my. cases. With idiopathic steatorrhoea one expects to find:
(a) A reduced xylose excretion. The essential nature of idiopathic steatorrhoea is gradually becoming clearer and the present evidence has recently been summarized by Cooke (1958) . It appears to be a familial constitutional disturbance and probably associated with a deficiency of an enzyme concerned with folic acid metabolism, but whether this is in the intestinal mucosa or liver is as yet uncertain.
Proceedings of the Royal Society qf Medicine
Tropical sprue has to be regarded as basically different from "non-tropicalsprue" or idiopathic steatorrhcea. There is a good clinical response to folic acid but no response to gluten-free diet. Intestinal biopsy -does show some histological changes which are reversible and the folic acid test will return to normal. Cooke (1958) has suggested that jejunitis which can on occasion simulate idiopathic steatorrhcea may prove to be the non-tropical counterpart of tropical sprue.
The causes of steatorrhcea secondary to a definite disease process are: pancreatic disease, internal intestinal fistula, Crohn's disease, intestinal tuberculosis, Whipple's disease, scleroderma, granulomatosis, jejuno-ileitis, blind loops, jejunal diverticulosis, inadvertent gastro-ileostomy, neuropathic diabetes, thyrotoxicosis, lymphosarcoma and other tumours involving the small intestine and following vascular insufficiency.
Pancreatic steatorrhoea, the only cause not directly involving the small intestine, may be diagnosed by duodenal intubation, blood sugar curve, and X-ray evidence of pancreatic calcification. There is no anmmia.
A history of previous abdominal operations may provide the clue to the presence of a blind loop. A dilated pouch associated with a side-toside anastomosis can cause a blind loop with its attendant dangers. A barium meal should demonstrate a previous partial gastrectomy or gastroenterostomy but a barium enema will be needed to exclude a gastro-jejuno-colic fistula. Multiple diverticulosis of the jejunum may be easily confused radiologically with chronic intestinal obstruction, and multiple fluid levels should be carefully scrutinized with this possibility in mind. Radiology again will usually give a good lead towards the possibility of localized Crohn's disease or the rare diffuse jejuno-ileitis described by Cooke. In Great Britain active tuberculosis affecting the small intestine now seems to rank among the least common causes, but only thirty years ago it was accorded a major role for causing lacteal obstruction and steatorrhcea. Nevertheless, one is still entitled to look for tubercle bacilli in the stools, and I, personally, never treat a case of presumptive Crohn's disease with corticosteroids without anti-tuberculosis therapy as well.
Scleroderma, diabetes and thyrotoxicosis will be obvious from the case history. Whipple's disease is a fascinating rarity to diagnose. The association of arthritis, lymphadenopathy and pigmentation with diarrhoea raises the possibility, and the diagnosis can be confirmed by biopsy of a peripheral lymph node or by jejunal biopsy. The characteristic infiltration with mucopolysaccharides staining pink with the periodic acid Schiff technique establishes the diagnosis. In one case with which I was concerned the mesenteric lymph nodes were enormously enlarged, and deformed the duodenal loop, raising the possibility of carcinoma of the pancreas. I suspect that Whipple's disease is, in fact, a systemic disorder and the abnormal mucopolysaccharide is merely selectively deposited in the intestinal mucosa.
In older age groups particularly the possibility of lymphosarcoma or reticulosarcoma involving the mesenteric lymph nodes and mucosa is a very real one. A high white cell count is a possible clue but the diagnosis may not be made unless a laparotomy is performed.
CHRONIC DIARRHCEA Having discussed steatorrhoea I would like to consider the small intestine in relation to the rest of the clinical problem of chronic diarrhoea. It is here that much more basic work is needed in sorting out the mechanisms and causes of diarrhoea in relation to the small intestine. In the absence of more precise physiological knowledge one continues to classify diarrhoea anatomically and to think of small intestine diarrhoea as a group of patients with continued soft or often watery stools without blood or mucus and usually without periods of constipation. These may be due to the physical states affecting the small intestine which have already been referred to in considering steatorrheea. A bigger problem numerically is those cases where thorough investigation is conclusively negative and yet a troublesome diarrhoea persists which one suspects is small intestinal and functional in character. These patients predominantly have nervous factors at least aggravating them. At one end of the scale there are the psychoneurotic individuals with lifelong bowel irritability started by some psychological problem long since lost in the unconscious although sometimes one gets an inkling of it. In lesser degrees they are individuals who had "expedition" diarrheea as children with bowel looseness before any party or outing. Later in life any nervous tension hits their weak spot often precipitously. They are predominantly sensitive folk who get "bottled up" inwardly and they achieve an inner nervous tension which it is difficult for the more phlegmatic individuals to appreciate, but it is very real and an important factor to appreciate in the management of these individuals who can be enormously helped by a kindly understanding. Sometimes, however, one may fail to appreciate fully enough the personality of the individual and this was so with one of my patients worn out by personal difficulties and whom I sent to rest awhile in Devon-the poor town lady was petrified by the sight of cows coming down the lanes and her bowels reacted very appropriately. However, my reputation was saved when I sent her to sit on the beach among the thousands at Clacton-on-Sea! One needs to know much more about the mechanisms in these cases and I hope that the recently developed technique of studying small intestine motility will provide a clue. One wonders if there is any physiopathological prerequisite. Could there be an excess of argentophil cells with overproduction of serotonin? Could there be an anatomical variation in the nerve plexuses? Could there be abnormal pathways within the brain so that emotional loads were short-circuited to the basal nuclei? There are other possible mechanisms for functional disorders of the small intestine. One has to keep in mind the possibility of habitual flogging of the bowels by aperients, sometimes a fact concealed by the patient and leading to even more serious episodes of illness from potassium deficiency and even necessitating urgent hospital admission. One of my female patients was under the impression, which personally I could not confirm, that without aperients there was some abdominal distension. To counteract this she took 2 to 4 vegetable laxatives daily which produced several pints of watery freces a day, and indeed the husband was disturbed by the explosive sounds emerging from the lavatory and which could be heard all over the flat! She needed admission to hospital every three to six months for treatment of her potassium deficiency. The really difficult cases are those who conceal their taking of aperients but, fortunately, one can test for the common ones in the urine. Another possible mechanism of functional diarrhoea is the presence of abnormal bacterial activity in the small intestine which has already been discussed. With gross contamination and from blind loop or gastrocolic fistula a gross steatorrhcea results but it is possible that lesser degrees can exist and this may explain the bowel looseness in association with cirrhosis hepatis and probably other cases too. It is likely that there is abnormal breakdown of long chain fatty acids into the short chain and very irritating fatty acids. Allergy remains a possibility to consider. Occasionally one may determine a really clearcut relationship but most often the cause is difficult and subtle such as a penicillin sensitivity from drinking milk from a cow receiving penicillin. The case for allergy in relation to diarrhoea has been often overstated but stripped of the enthusiasms of its exponents it remains as a small but significant facet of the problem. It need not necessarily be a true allergy as the experience of gluten sensitivity has shown. A simple elimination diet is a perfectly reasonable approach to some of the intractable cases of diarrhoea. There still remain patients without adequate explanation of diarrhoea-thyrotoxicosis has to be reconsidered. Another possibility, of which I have seen several examples, is a solitary small intestine diverticulum as a cause of continued or recurrent diarrhoea doubtless acting as a nidus of small intestine infection. Crohn's disease can be very difficult to diagnose in the early phase radiologically and must be kept very much in mind. Rarities such as carcinoid tumours of the intestine and the Zollinger-Ellison syndrome must be thought of. The problem of advisability of a laparotomy comes into the picture and my own bias is towards one if a nervous origin seems unlikely and it is the only certain way to make sure that the physical causes are eliminated.
ABDOMINAL PAIN The small intestine will next be discussed in relation to recurrent pain. I personally doubt if it makes any appreciable contribution to the common functional dyspepsias, but there is a possibility of vascular ischaemia in older age groups leading to abdominal angina, and with discomfort coming on after meals, and also to steatorrhoea (Joske et al., 1958) . Acute indigestion with crampy pain coming on some time after a meal perhaps waking the individual at night may be due to a "bolus" colic with undigested pulpy food rolled into a ball and causing a physical obstruction. This is the mechanism of green apple colic in little boys! The same occurs particularly in adults after partial gastrectomy and eating whole oranges or incompletely soaked dried fruit, for these can lead to the complete clinical picture of intestinal obstruction-it is, in fact, a wise precaution to warn patients after partial gastrectomy of this possibility.-Enterospasm is a common explanation for recurrent and often severe pain particularly in women, and I have no doubt it is a mechanism, but one must consider carefully other factors which may produce severe spasmodic pain; porphyria, lead poisoning, hemolytic crises, including nocturnal hmemoglobinuria, all turn up as occasional causes of recurrent and apparent small intestinal colic. Perhaps the same is true for drug addiction and in my own experience I suspect that a common perpetuating mechanism of a recurrent abdominal pain is pethidine or levorphanol, and an essential step in the management of.such patients is to wean them from the opiates with the help of heavy sedation by barbiturates and Largactil. Recurrent small intestinal colic always raises the possibility of recurrent intussusception in relation to a polyp or carcinoma. A long history may tend to exclude this possibility, but in my experience carcinoma of the small intestine is an exceptionally slow growing tumour and histories of three to eight years of recurrent pain sometimes coming on after meals is not uncommon. Anmmia plus the finding of occult blood in the stools makes a laparotomy imperative. Polyps may be adenomatous as with the Peutz-Jeghers syndrome or neurogenic, or a leiomyoma and one notes the presence or absence of pigmentation in the mouth and around the lips and looks for any stigmata of von Recklinghausen's disease.
Obscure abdominal pain may be part of the clinical picture of lupus erythematosus or periarteritis nodosa, the latter being due to discrete and multiple ulceration of the intestine. Less exotic but more important practically is intestinal infestation with tapeworm or round worm and this possibility must be excluded in all problems of obscure abdominal pain.
ALIMENTARY BLEEDING AND ANAIMIA
The clinical problem of anemia in relation to the small intestine depends on the interplay of impairment of absorption of iron, folic acid and vitamin B12. Vitamin B12 is absorbed mainly from the lower end of the small intestine and low levels arise in several ways. There may be a primary deficiency of intrinsic factor. There may be competition for B12 by intestinal bacteria or by the Dibothriocephalus latus. There can be an intracellular defect of absorption in idiopathic steatorrhoea and regional enteritis correctable by steroids. Finally it may be due to resection of the lower part of the intestine.
Folic acid on the other hand is absorbed mainly in the jejunum (Cox et al., 1958) and iron in the first 18 in. of the small intestine. Possibly in some patients this may be less and the length of the afferent loop after partial gastrectomy may be a vital factor in determining iron deficiency anemia after the operation. I would like to elaborate briefly the problem of blood loss anaemia in relation to the small intestine and I have learned to keep in mind certain unusual causes of intermittent blood loss. Von Willebrand's disease is a blood dyscrasia with a variable and abnormal bleeding time, and with family and personal history of increased bleeding tendency, and may be characterized by alimentary bleeding. True heemophilia can also be a cause. Pseudoxanthoma elasticum (Gronblad-Strandberg syndrome) is a condition associated with widespread fragmentation of elastic tissue and a tendency to rupture of blood vessels within the alimentary tract causing recurrent hematemeses and mel.ena. The diagnosis is suggested clinically by finding a yellowish infiltration of the skin of the neck, axilla and groin associated with abnormal skin elasticity. One keeps in mind the possibility of other general medical conditions which can cause bleeding, Henoch-Schonlein purpura, chronic nephritis, amyloidosis and possibly occasional food allergy.
The local conditions of the small intestine causing bleeding include simple tumours, leiomyoma particularly, diverticulosis exceptionally but perhaps with enteroliths present, solitary ulcers of the intestine; ulceration associated with blind loops or idiopathic steatorrhoea. Another intestinal cause is telangiectasia as part of Osler's disease, also localized or diffuse haemangiomatosis and aneurysms eroding the intestinal wall, arteriosclerotic, mycotic or syphilitic. All these occasional causes of intestinal bleeding can cause great difficulty in diagnosis.
Small intestine enemas, passage of Miller-Abbott tube may help in locating the lesion, as may the string test. Even at laparotomy a small lesion may be extremely hard to find and may be overlooked. For this reason, I believe the best time to do a laparotomy is when there is active bleeding. I have seen a leiomyoma previously missed twice at laparotomy discovered in this way.
In conclusion the diagnosis of small intestine lesions remains an exercise in patience and awareness of the many difficulties concerning this silent area of the body.
